1. Introduction. C. Neumann, Killing, and Liebmann have treated the motion of a material particle about a center of attraction in elliptic (hyperbolic) space. The question arises do these results hold when the center of attraction is replaced by a spherical mass.
Let the sphere be placed at the origin of coordinates 0, let the polar coordinates of an element of volume at P of the sphere be p, 0, 0, where cj>, 6 are latitude and longitude. The element of volume is then dv = sin 2 p cos <j>dddpd<j>,
where for simplicity we take the space constant R = 1. We will suppose the elementary mass A attracted by the sphere is on the z axis. Let OA =a, AP = e, in elliptic measure. The force of attraction we will take to be cdv F ---; c a constant. sin 2 e If \f/ is the angle AP makes with the z axis, the work done by the force F for a small displacement of A of extent 8a along the z axis is
It will be convenient to set a = sin a, r = sin p, e = sin e, p = sin <j>, a' = cos a, r' = cosp, e' = cose, p' = cos<£.
We have then 
Now the volume of a sphere of radius p in elliptic measure is F = 7r(2p -sin2p). As m=cV is the mass of the sphere, this gives
The attraction of the sphere on the point A is thus m/a 2 , which is the same as if the mass of the sphere were concentrated at its center. 
a that is, the potential of a sphere at A is the same as if the whole mass were concentrated at its center.
Attraction at a Point Within.
We consider now the potential W of a homogeneous spherical shell at a point within the cavity. This may be treated briefly. Proceeding as in §2, we have
where G 2 = fr 2 r'L 2 dp,
Here which is a constant. Thus the attraction on a point within the cavity is null. 4. Conclusion. We have supposed the sphere to be of uniform density. It is obvious from the above that we get the same result if the sphere is made up of concentric layers each of constant density, or if the density is a function of p. Finally we remark that the analysis employed may be extended readily to hyperbolic space.
In connection with the present note we wish to call attention to a valuable paper* contributed by F. Cajori to the memorial volume "Sir Isaac Newton 1727-1927." It is almost universally held that Newton's delay was due to the fact that the earth's radius was not correctly known at that epoch. Cajori argues conclusively, so we believe, that the real reason was much deeper. It was in fact Newton's inability at that time to show that the attraction of a sphere on an external particle is the same as if the mass of the sphere were concentrated at its center.
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